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The Geomagnetic Variations of Daily, Monthly and Annual
Means and World-Wide Distributions of Daily Mean (Part 1)

T. Kuboki

550.884:550. 389

~ In the present paper the author investigates various characteristics of geomag-
netic long term means, such as daily, monthly and énnual means, and world- wide
distributions of daily mean for the purpose of clarifying statistically the influence
of the external field upon the geomagnetic mean values and of preparing some basic
informations about the geomagxietic fields due to the inner part of the earth and
their secular variation.

The effects of the disturbances of the external field which is expressed i)y the
daily sum of Kp-indices appear as the decrement of about 20y in the horizontal
intensity (H), westward change of 1'in the declination (D) and irregular variation
less than 3y in the vertical intensity (Z), in Japan and her vicinity.

In the variations of daily mean values at Kakioka, Memambetsu and Kanoya
in Japan, H, D and Z are closely correlated each other and thier deviations from
the regression lines are at most & 47,4+ 0.4' and + 57 respéctively. These values
should be taken into consideration in an investigation of the internal geomagnetic
field. '

The mean recovery rates for the changes of daily mean values due to geomag-
netic storm at Kakioka are about 7-4y/day increase for ssc and 2y/day increase for
sg in H, 1-0.8'/day eastwards for ssc and 0.3'/day for sg i‘n D, and rate in Z is
jrregular and small amount of about one fifth of H.

In the similar way the changes of monthly and annual mean values at observato-
ries in Japan are examined for the period from 1952 to 1962. The monthly and an-
nual mean values are also affected by external field, and those amount are about
207 of decrease in H, westward chahge of one minute in D and less than 37 in Z
similarly to the daily mean values.

In the variation,components H, D and Z are closely correlated each ‘'other and

* it @R
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their deviations from the regression lines are at most & 2—37,+ 0.3—0.4' and + 3—

4y respeétively for the monthly mean, and +2—3y, 0.2—0.4' and 4+ 1y respec-

tively for the annual mean. These deviations are a little lz{rger than the accuracies
of the observations and seem to be attributéd to the characters of the innmer part

of the earth.
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Fig. 1. An example showing day to day variations of Hiza, .ZKp,

2 Kxa from June to Aug., 1958.

H g : daily mean values of horizontal intensity at Kakioka.

EKp: daily sum of Kp-indices.

N Kxa: daily sum of K at Kakioka.
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Fig. 2. An example showing day to day varia-
tions of H(xa), AH(M'b-Ka), AH(IQ‘KJ’),
XL Ky, L Kxga for Jan. and Feb., 1958.
4H (Ka—Ky): difference of the horizontal
intensity at Memambetsu and
Kanoya. ‘

4H (Ka—Ky): difference of the horizontal
intensity at Kakioka and Ka-
noya.
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Fig. 3. An example showing day to day vari-
ations' of Hixay, 4H (Mb-Ka), 4 H (Ka-Ky),
LKy and T Kgq for Nov.,, 1958,
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Fig. 4a. The relationship between LKp and
the horizontal intensities at Kakioka, Me-
mambetsu and Kanoya for Jan.,- Feb. and
Nov., 1958,
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Table 1.
zontal intensity and daily sum of K,;—indices.

Relationship between decrease of hori-

Wolf number

Year 1953—1954 | 1955—1956 | 1957—1958

Expi <30 >3 | <30 '>m <30 >wﬁ
;gﬁ; 1| 10 24 | Lz 40 | L3 62
:%;;H}%,' wvi| 03 — | 06 17 | 07 27
%gg | 01 — 02 12 | 01 12
Mean of 9.2 89.9 l 186.8

(after N. Banno)

FEurREic X VR BRI 5.

HIFTLHNBH, 1963 EZHD ssc bb LD
viifficsvTh, BESHEKEEHLTRY,
LKy LW AKREO 1957, 1958 £T5L D
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@ﬁ&rﬁbbn %1§u%wﬁﬁﬁ%rba

\_a)iotPDAZK SZx DKy B1EYED oL ED
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H 230 &¥5 3583, 1 BCERT 38, &N
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B EhT, —RBMESHICE D20 K LKL
[IREARDX It B LEXLTWS. £LT (1)
;’Cﬂ’ﬁ‘#‘ﬂﬁfsﬁ&i, HFOAFHREZ R T o kB HREh
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SKp 30 232%2%%, ZO X, DFRET A
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Fig. 4b. The relationship between XL Kp and
the horizontal intensities at Muntinlupa and
Simosato for Jan., Feb and Nov.; 1958.
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Fig. 4c. The relationship between XKp and
the horizontal intensity at Guam for Jan., Feb.,
and Nov,, 1958,
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Fig. 6. Dependency of the average of non cyc-
lic variations on the geomagnetic latitude near
Japan. (after A. T. Price)
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Fig. 7a. The relationship between the horizon-
tal intensity at Kakioka, Hxa),and difference
of the horizontal intensities at Kakioka and
Memambetsu, 4H (Mb-Ka), for Jan,, Feb, and
Nov., 1958.
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Fig. 7b. The relationship between the horizon-
tal intensity at Kakioka, H(xa),and difference
of the horizontal intensities at Kakioka and .

Kanoya, 4H (Ka-K»),for Jan,, Feb. and Nov.,,
1958.
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Fig. 10b. The recovery of the daily mean val-
ue of the horizontal intensity after a storm.
(after A. G. McNish)
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Huntin lupa
1954, Jon.Fel)

D
s
i Simesad
| (1958 Jan Fob. Mo
il
Pras i
|
Ss
46
)
9,
° ° o0 °§ "0
545
,
— - 1 e ) 1. 1. 1 L.
[ 7”0 20 30 o 50 r3

Zkp

Fig. 13b. "The relationship between daily sum
of Kp-indices, L Kp, and the declinations at
Muntinlupa and Simosato.

LEp=1 i3 EbolcbED 4D ik HTHDbLT,
SEHRERD TH 14 BICR L. BREECRIEL

FRHRER B BT (9=46°58,

D .
1740
E ,‘
g . . Guam
00, Ry ©3e % " * (956pan Feb)
- 00 ¥ '.n %
T, o
oo o S (/956 NoK)
1‘0 20 30 4.0 50 40
26
Fig. 13c. The relationship between daily sum
of Kp-indices, ZKp, and the declination at
Guam.
=0.10
AP
Zkp=t
=005
a00
1 1 I 1 1 1 1 ]

e 20°
Magneilc Latiticle

Fig. 14. Dependency of

Z K on the geomag-

netic latitude near Japan.

A EEBRBICE D > T3 X, 12iF sind IZhk#l+5 L
EBRTHLENSS.

BAO RS BAMECRIbRVWIRE, L)
FLEZF TEH LS. BRIIRSEYD, Lol
1=142°45") OHTILH
$ﬁﬁ®%mmWMO%hozmkuorw

F7AEHS LRI TKp 2% 30 Eexaa

OFEIARIckEL 5. LirLaBuiehiz !:’j(?

— 67 —



ik by, ZLTABRNONECE>TZK 0
MECPLLIERECER S NS, T AT EOH
HebWb~THS. LKy KREVEIECHT 5, o

(D IKp=0 L 63 iTxt¥ 3 4D »OBEHRERD

5L, TKp=15 DPA LIBERCHRICES. KEH
HOBPADX 51T, KEWU & 5 EITH L CidBEshst

CRREL BT itk
AAMEIRIST 5 ZKp—-ISO&%@f—K—m: 0.045'/1
(0.47/1) ThY. mmﬁwwﬁAwlég =1.67/1

) GC»bbf\'CTOjté'e‘s'GbZ:- ZhE <7 Frtgicmz

L, LKy RT3 L 14° HOKE CiRK 2 M
. TOT ik AARFHE © RESHEEER 2% HIFHREER &
8° v TV B (P=+6.0°) L LBREHB LER 5.
%7z Price ORDIINEILD kT2 b Lzl
AMEEZELT3
EGEOETHOWRGIM CE2HBR) »EELT,
HEAEEEHES LOTHS. -

Z 0 X5 K BAMETREAD AEHEX, KFESH
ERCL, AL 2 HERBOEBEZ) T 5. TKp
DEEH O 20 THEH L, BATENEEA
DRIEN BRI 0.9 BEEXELA T 3.

K ¥ EAO BRSHN BRECC ik, dbL

DL EDOEPORFRAVIZEEL TS, H8Eks

&b LKp & Dgay Duw, Dxy PHEEHH X0,
KESHTRAEERLE Y I,
HOWRCHRHATE 5.
BAOHERAEFHLREVREBRATH B2 D,
HERRIAESHO & 5 iClticiz b iy, BRBE
TRAMCE 14 Bk 512328, Moﬁﬁrm%ﬁ
BiEbie. raxW7wa¥rmﬁmEaEZK

DMK E { 2 5 8HF1 AARAHE LRFTAR K
5. bLA¥S) - BACSTT, KE~2 F;VTHSI U]

WiCfFET 2R ERE

#|5 5 bIEBMIAFIC 3 TH D5 ﬁﬁo om

&ﬁmo&%éw%nmﬁwwmﬁraamar,Em
EVAFAESHC EOREREEATNS. 20T
LiXB2HTH 5 —BER Y Fo THIV.

2.5 BAOBVHEAOMSE

FTiH 12 FiCkH - Hills X RO 3RS0

a0k 4D (Mb-Ka), 4D (Ka-Ky) % 7% L Th3
3B, R ERASOELE BAILT V3. bbBA
IKp b XN 53N, AESSLRET AN

. INHDT LEIARBEREITEIROH

i L] L) ‘ v L] l"
rd
[ ///’//
- / -
: ;o
L ] /40
1-49 - S
aD [
(M- fay_ A
1'.48 E.. - J
B 1958
[ Jo.Feh, Nov.
B 1 [ l s i L 1 L .“5
Doy 6
Fig. 15‘a. The relationship between D(xq and

4D (Mb-Ka).

[
(N

Fig. 15b. The relationship between Dxq and
4 D (Ka-Ky).

HUBR, KEVHIT—AL bV ThB. EEAESH
LPLRIY, 4D (Ka-Ky) DELDIES B KRE.
38 0.7~0.8' OEJLRDH B, KEVHL LTI 2 12
#BL, KEFHOHEE LBERICBENLTHS.

5 15 MiAESHDLE LR L 4D (Mb-Ka),
4D (Ka-Ky) DIELHBOEA Dra L O BHRERL



MBSO R, A, £VSE0KR: AV HHOERO RS 4 GF 18

fe
THOYE & ko 5 L IDMbKa) _4 g

dDxa
AD§%4@)=Q7gna.b&bqﬁﬁ&?ﬂhé
Ra

LAELRY, 0.4 BXT0.45 LD HEEIPLK
& 0.5 Th 5. 2 HIADEDOTEILRN 72 72h 2 LA

TThanT, AESHOBAEIC AT HINE X<

V. ZOBLORER, 2.4 TRk HIABL x
5 ARBOBEARTHS. 1 14 EhbFK 2 O
¥R B L Hill) & AMBIT 259, WE L MET 20
HOEE DK, 515 Bpp IDIKD 4oy 5

ADEaKY) 3 e neh 80 LU 0% T, FER
Ka
HEYV-FE LAV, '

HISETHL bRB IS5 L 5HD AEVEED
ADQULED priska<, LryAnkEcnsE
IS BB THROBHEO L HIAEL £ 5 ELORSE
. OREPRIEKEL, LroAR kS LEZ/IEL
BB TR AKESHDBELALKRETHS. i
AD ULR) 1y ¥ i AB RAOHESR KR D
H®Liv.

PEnX 5 - 0ORRFOMRED, P o
BB BEESE D2 L SEORZ AL TELT
3. H2WTHLRRBD, BEDERATVOT, BHF
2k BEIBMET, TAZREERRE- T35, BA
O AEHHIZFOELR D £ Y KE v, EEE
BOELE BT 5720, BBk BIERKESH
V, SHETHI T LEELRTREARB.

KILAESH L FC L ARRNFORACE Ok E A
WOBiZE L. 8 162 BE O bEIEZRERARR -
ML CER 1958 £1 A L2 oMk Fu vy L
HTHB. Zhhrbbrskoic, BFREETCHIER
RS CHRT, =0 EMBTO ATESEOELO I
~ferns. coBopTy 420 prp 10,

Ka

4 Dxa
FheEh 1.36 BLU0.72 tE-TVv5%. ZOMAERK
BAOHELYERERESR LY. BENLTIZE

OLEHD 10% DNCRERETHS. CniDL,

jng ¥ OHEKESHDE S cos@ Th T,
Ka A

sing KW B L Bbhs: s 300 1 98 3

sin@® ga

ARK

/0’ — 1) ) L) T ‘ T L] T T
I
T - | _
D =~ -

Mb |

J 958
LR g Fh, ]
20 i 1 1 n. L' I i 1 V- . .
v - 6-254 Dra 20

Fig. 16a. The relationship between the daily
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betsu and Kakioka.
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Fig. 18a. The relationship between the verti-
‘cal intensity at Kakioka, Zxa), LKp, differ-
~ences of the vertical intensities at Memambe-
tsu and Kakioka, 4Z (Mb-Ka), at Kakioka
and Kanoya, 4Z (Kae-Ky). '
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Fig. 18b. The relationship between the verti-
cal intensity at Kakioka Ziggs, TKp, X Kxas

differences of the vertical int

ensities at Me-

mambetsu and Kakioka 4 Z (Mb-Ka), at Ka-

" kioka and Kanoya 4 Z (Ka-Ky
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Fig. 19a. The relationship between the daily
sum of Kp indices, X Kp, and variations of the
vertical intensities at Kakioka, Memambetsu

and Kanoya.
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sum of Kp-indices, ¥, Kp, and variations of the
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kioka for the period. 1952 to 1962.

(10) Price O3R»r=IEAMELD BARFHEOHH D

fhx 5’{;’ BEOER KT 5 L, BHORRTE, X

{—FHLTw5. a<i&7waKMKPtO®ﬁﬁ
B—FT 5 DIRED 5.

D amwmoxmaﬁmwMoama%%x
&5aéekﬁ%b5ﬁ%ﬁﬁena(%4ﬁaﬁl
3. MRKATHEOEL

TSI EEELLERREARZT TR S B
2, BTBERL X SHCE VRE CEHERTVET

¥, HEC UCRIT LT BIERHEoMicov

TORFH TN, HABIZOV TS 4 BTl D&V
A _
3.1 XEHHDAFEHE
WROAES SO BEGHEE 1952 £nd 1962 Fic
2WTEE 28 RICR Lie. 4ESHIC o v TR/ ek
HHRD VIR TEBAL. FRICKRE SR
72 1957 £E 9 A Offiix 47y KL 5H, —FHTixE0HA
O LKp ©F Y 28.6 T 1957 EQERLIGE 21.7

. HAEREERE QiR

3 23 MoVGHR»rb0RE 4H L LKy, LoRE
FRER 24aicT Y. 5 UbRBFEEZ 1MATHL.

ffiT, (1) RTORT BRERNT 3 2»0b0TH

5. LKp ? 1952 4£ 5 1962 E£DOERIX 20.2 ¢
5B, FOMETAHEZ 0 LizoTW3. & 24

—_ T4 —



RSO U, )], 4rEHoER : B HHOETo AN S 4 (F 1 #)—ARK

50 -
5 KakikoKa
s 1952~62
] e .«?3‘%
. LT Y 1
o (] o ¢ ° ’-: 3 - -

aH L K .
h o -
: L]
o
sl . ]
' ; ' , 1 II5'2l ..2|5LL..|....
12 a2 L s aad s PErYE BT A | - o 30
10 2 Zkp. -30 . ' ZHp.

Fig. 24a. The relationship between the devi- Fig. 24b. The relationship between A4H'
ations 4 H' of the monthly mean values of retarded one month and L Kp. (Kakioka)

the horizontal intensity from the mean curve
in Fig. 23 and L Kp. (Kakioka)

. . -
AL /AW 1 ; A & ‘,_,sb:t
N S v 0 W PO A 1 L
e WA IMORA L T v e
e W /\
N ’1{ [} . 'Mﬂot
AN PPN Y S T A T U PN AR WU
T A Y RV YA LW ARV AR | VI "
| i 'd V V s
er; " .LJ\A/WV At A - WMM y
va AVALE AR L VVV\W‘ m W ¥ Y|

v v v vi (] vi v i Vi Vi vi
1952 L] S 38 8§ 57 $& 37 §o &l 62

Fig. 25. AH (the deviations of the monthly mean values of the hori-
zontal intensity from mean curve), normalized 4H at ZLKp= 20
and LK. (Kakioka) '

Bt A2 2.21/1, 0.8y/1 Ltin. TREBHTY  HECIHEMEND 5.

2 BRE D Z ORI OTIGH 1.4r/1 12 H=TH ZEp 0ZideRi v L1 B0 BTG % T X6
BRAE. ElmAROATHIEL TKy Lofs  SEBN JORHOBERPLE, SHIC1AAROM
3% 0.87/1 b E¥bw TS, KBRARAMS s0oH  ETEBSET3. 20A%0 4H & TE OB

IS HRDIEL DL D & Iz i\ P HREERD S L EDOTIELAY 0.17/1 PTFE
TheOT LIFTHICIENS Y, ReMoiicy. 55 | A
HOEEERD B L, DKy OVMAL ARG L UBAETR<3 8510, #ER{LIcH 24a i

DERERT 2O LENEEITHS. Tok S ENME  OFHMROMEL TS L, MEL : SABRFOLHO
—_ 75 —



HEIXE LAY BB (4.1 HiBR). =
&SI AFHE, F24aFoRgiRE AT K
Offi% 20.0 LHRALT, 4H offizH—{LLTH 25
RicR L. ROPTLERIZE 23 RoVglhiRoRE
T, JNBL xSRBS OTLERDLL, HhIT DKp=
20 KR LEETHS. 4H & EHEEC LTS
b DKy 3McBE-THB. Zhicksd, EHLL
TWBVREWEIZE L Ko TVBH, HEOHCE

B EShTeRY. Zhid Tl dic gg

DRETHRKE Vi T, EHICIREFEDE &;ﬁ:e—;—
BLERD 5. L;’»l,\_@jii%'('?ﬁIEL'Ci), ZORD
Wy OB ThELIC . 5. %k%kuo @%&ﬁ%
‘ms:EIEmw}mmmrm »b, ab& D’@%&é%
0)'(‘&1&\(‘

z: o H. pieofibisitien, % 26 Eic 1052 &3
»b 1962 £F T AH LTKp omﬁﬁ%ﬁzbfc., &
24a W TRGWBKRE VR, 1EZLiCE LEhiEE
- K&V ELT TEp FREV LTS TR

ARICKE L o TS zxpagﬁ'om%w

40

=30

x\\“ w’[

. Ost R

. . .
. ‘ ]

AH
()

o . :
° Osy
[ ] 29

os &\x& Oa
)
62 & Oaz
10 20 Zhp 30

Fig. 26. The relationship between 4 H and LK,
at Kakioka for each year of 1952-1963.

ZCRREL

- DKp=15 OHEHET 5 L4 1.8 LAy, BRHHEHM

HBRDIELOL VA&V, ZhiZPEY K DHEY
MHEHOREOFM» SIC BT b0TH5. 5 27
Hix ZKp Ok & SoTbicstT 2 50T kERLT
V5. ZOHT, 1952, 1957 XU 1960 fixvh
b DRy BREVHICE - TV BETHS. LrL 1957
Fix TEp OKEVIEOERL &, bo LEBu/NEL
1%, BETLEZIEHORS L—IFLTE 9 iRl
Ths. HEY BEAZVN DEp=20 O L&D 4H
O, KbV dH=0 0rx® LKp DIEHFT LI
X, TOWE Loz TKy LI viaEich 5.
TOXSITARSME SR L x5 BRSO BBER
i, Thoik DKy L X iEicd s, Eﬂ%kﬂa
Wwﬁ&mnbfnrﬂokmé it oﬁﬁ@

‘&#xm%am%mma%wrho;nmammxgw

bR S. BELWIETRAV, KENSHEBTY
BIERL LS RERER BT 3.
3.2 BAOBTEHHE )
KESS LR U BB TRt ERD . 5 28 RIiddHiE
DHEHEER LTV 5. TIGhRITETSHEE F/h =

X Aoy ene month
.5" ‘
50F oo ‘5262 -
mean
al (™
2Ky J ]
5 4
20 3: 2 -.o“ 53 -
L % o
0.0 L1 | PR B SRR B
g 15 25
20 ZKF
Fig. 27." The relationship between 4 and

ZKyp
X Ky for the period 1952-1962. (Kakioka)

Dra
2

g+,
2y |
23t

(A Y R Y A T A
1152 83 38 s5 # 7 2 $1 0 4

Fig. 28. Year to year change of the monthly
" mean values of the declination at Kakioka.

— 76 —



MRBHOR, §, ERBHOERDE 1EHHOEHOERNAH (18— ARA

. 1
o o oyt plateaat oot
Of ~lejiwAmERREET A

-

/0“

30

Fig. 29. The relationship between the !deviations 4D of
the monthly mean values of the declination from the
mean curve in Fig. 28 and the same deviation retarded
one month, and X Kp. (Kakioka)

’

AD .,
10 AL
MMJ AMAJ\ Agoss | pon /\f"\ At

}] v

. RVARNFY TS oy L g A v SR DA i
~10

o AN

ﬁ,‘f’o' oY s N~ ‘\./\J'A‘rv‘(‘m’\l

-0 -

FETETA NN 2 1 Lisass YT PP I

mzv\NN\f\/\Mm

]

vi v W Vi
1952 84

» s s

G e N

$7

1 i
vi
Ry 74 60 s/ 2

Fig. 30. 4D (the deviations of the monthly mean values of the declina-
tion from the mean curve), normalized 4D at $Kp=20 and XL Kp. (Ka-

kioka)

RELIZ Lo TROEZLOTHS. Fekichi- 1.3 0
#ix, AFESHELRLL 1957 4£9 ATHB. ZHFY
Hhigh ool 4D Lk LKy OBFESE 29 Mo tko
12912, 1pA%IEE 4D & Ky LOBEE TR
SIRLI. Lo 5 ok gkl?; i 0.07' /1, Fi
0.025' /1 G, AEEEPORDIME 0.05/1 L y»L
W%v.:h&@ﬁwﬁwﬁm$ﬁﬁaﬁu:tuﬁm
F50THH5.

% 30 RixffE 4D Dighic 0.07 /1 OFEKER
T TKp=20 DIHICHF LI L DOTHB. HEHIIE
VOT, TOMER»EVEDTHY, EBiEaic
HoTv3. 2LT1EDHID TKy Lo bhEL
HoTws.

ﬁ',?p DIFEOTILE R T e 31 Blic 1952 £

5 1962 4EETH 4D r LKy OMEER L. K
S E R L, BER S5 L VNS &Y,

—7 —



X 1752
—e———— O
° 53 0
..-GM —0 {10
20
W_.‘—-;L“—O“ "J:O
-40, .
T Oy -0
L)
4 o/ﬁi—‘
AD T Out
Ka 0 /57
/u" . = Or
= 53
%0&1
x
an -w—o—‘ﬁ -Oy
[ ‘o
P a0 o
R 4 Ou
— - 42 e
- o ° o
..... PENEE EPEL T S AN I S LY
/0 20 Z.'Kp 30
Fig. 31. The relationship between 4D and
ZKp

Z Kp for the period 1952-1962. (Kakioka)

4D
ZKp

'é%%mk%<taﬁ,mv%ﬂmzwwyxavmm

RIERC R 6 5. DKy 28 30 BLEiziks s,

V. Lin LKA 04 g’% RKEVERFIL L 5
. 4D . ‘
kg bREV

BETRSVTIREPOMS L—IELTH 49 Hic
Rl KESHLFAHRE TKp=20 Dt &D 4D @
iR LG D=0 D L&D ZKp, DELRLE. Zh
b OIS B o AT L b higy. |

DAED X 5 ic A S Diz i b FABL x5 ER
DFEBE S}, LKy LHEERDBA, ERMCEHT
P DRDIARB L Z—B L. BEE (OB EI
DWTH AIEEEPLRD L DX Vi B hickE V.

MR HM LiRER U R LT B85, KRBl
PEIREVEVICESTWS. LT hit T
DHIAZEIDEDbIS. & IRAIREELL L BYY
HOTACD WA BRI L FhT 5w, BT

IV TN L ORI TH S Shbic
DVTRE 4 I THUTIR VB S . ’
3.3 NESHOBTEHE
K5y LRI HHE TR &R 7o 3 32 Blhidsliny
DRALPEERL TV S, THCX 3 & AESHEOT-Y
Hifr oD hit £4r BETHS. KEVHHLOD
21 &TH 5 FhaZ Ldhv. Tl ook

# 4Z L TKp OBRFRESE 38 TRl Thpbd

%

00—
VAN
L.

¢
34850

o
10
Or o
-or 2K 'mZKP
I W-ZO
IV Vi W M v i [ W
M52 s & &8 60 &2

Fig. 32. The monthly and annual mean val-
" ues of the vertical intensity at Kakioka. The
middle curve shows the deviations of the an-

nual mean values from the mean curve.

A ‘
101 . .:'. B, Moy had N
of T RIS
o Al Pa K . 1
NP S EPUEPEPIE B P
0 20 Zkp 30

Fig. 33. The relationshib between 4Z and
ZKp. (Kakioka)

~

Ve



RO N, H, £1HHORE L W EHHORGHOWRMA A (551 H)

ABRK

- 10
R | DUV NP, 2\ f’\/’\fz'):J\ﬂo %
VTN A

(' Loaas, 1 2 [l |

it AAASY ] T TN

] i vi vi Vi
1952 83 $¢ S5 5

Vi Wi Vi T
58 $7 éo0 14 2

Fig. 34. The variation of 4Z and LK, for the period 1952-1962. (Kakioka)

AN

4z
ZKp
LK, for the period 1952-1962. (Kakioka)

. Fig. 35. The relationship between and

FHEOMIZIXIE L A LHROILV DA hH 5. géﬁi
—0.107/1 k725, ik HIESYHH & kb HICIE
V. . .

SESNE TKy LOWENRIZLA LRV D, S
DA DE HIE—ED L & HEo RS0 LEH
VO34 BUL{RE 4Z L DKy LERLTH DN,
HBEOH Y F 5 RERLL DLV

BOHEPOEFERLL, FECHTTRELIZ

L TKpy LOMRERS THE 35 ISR L. £#HEIL

DRBIIE B BH, TAI% DEEDLE BB T 513

Y obDTRAY. KESSORAR L OBRRIMELE
Zbiipye. 1952 4B FFEEM HE Y X 2V O TRED
T, ThERS LEANESCEZHTRIE KELS
n5 AR EA®RS 5. T BRIGEOEE LY
ThB. _

PED X 5 HESHORAEEEZINRT & 5 ELRES
IELAPEBIRE Y. Licho THLARER Y L ER
BCiR—ETh 5. IBIERRMEOHES ) OkRE
Tk EDDH TRKECDT, FORENRELIATL 55
5, BEOBRYBEVICEEENLETHS.

3.4 F&®

BESER BESH LR {SHRL x HELORBE R
5. ZRBRETILS D 3 b Az Lo T
3. BIMOILEELHBLRODE DTS

(1) wFhomss BEHELFRU TK, Ll
BRIy ZofEEut 1952 45 1962 £ T,

AH _5 5 0.8)71, 2L =0.07(0.025)' /1 X
T Ky

ZKp
$-AZ = 0.1 /1 ©, HIGHSHRDELOLY
ZKp
wihbk&Ev.
(2) ZhoDFRBOBELELEEDbDTRE.
(3) AFEHHETYL TKp OEWiz—sAHOMHEICE
TEBEE2 S ChooMicik (1) ROBRREE
Rt 5.
4

(4) HPHIE S2 k¥ ORKERT, —ED
P

TRy CEELTHHE ) LRI Bk Th

it (2) DrHTHD.

(5) HiMOBEHZ SV TORMA LA, i
BRESOWTIREFRILT, SHICH4HCHRAEN L
e THL.

s, [ERO¥EEHC oV TSR AT, &5 ICHMED
AERBBLNREZLTHS.



T T T
]
, §
3050 -
HT 1
kn [ 1
i " i
00— . - . -
L7 ' Diff.
300 o,
Zp o’

(r’*\ﬂﬂ~h/** mw

2 F T — T

Fig. 36. The annual mean values of the hori-
zontal inténsity and their normalized vaules
at TKp=20 (black circle) at Kakioka, 1952-
1962. The middle curve shows the differences
between theé normalized values and their mean
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mean values of the horizontal intensities at
Memambetsu, Kakioka and Kanoya.
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Fig. 37h. The relationship between the annual
mean values of the horizontal intensities at

'Memambetsu and Kanoya.
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Table 2. The ratio of the variation of monthly
mean_value of horizontal intensity at Memam-
bestu, Kakioka and Kanoya.

Year Mb/Ka Ka/Ky
1952 0.95 -
1953 (1.00) -
1954 (1.60) -
1955 -0.90 -
1956 1.02 -
1957 0.905 _
1958 " .95 0.98s
1959 0.95 0.985
1960 0.85 0.89
1961 0.95 0.98
1962 0.50 0.985

mean 0.93 0.97

Table 3. The mean values of ratio of the varia-
tion of daily, monthly and annual mean value
of horizontal intensity at Memambetsu, Kaki-
oka and Kanoya.

Ratio Daily Monthly Annual
Mb/Ka 0.92 0.93 ' 1.03s
Ka/Ky 0.98 0.97 0.862
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Fig. 39. The variation of difference of monthly mean values 4 H (Mb-Ka)
and 4H (Ky-Ka) of the horizontal intensities between Memambetsu,
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Fig. 40. The annual mean values of the dec- nr ’
lination and their corrected values for LK)
at Kakioka, 1951-1962. The middle curve
shows the difference between the corrected s-2k : 4
values and the mean curve. v / '
' ) . i 1 N | 1 N ]
4.2 RAOFETEHME % QW B % D
K571 L RBRICRADREZE b ANRL & 5 ELREEY '
DEBEZIF T 5. 540 Jix 1951 £ 5 1962 4£0 Fig. 4la. The correlation between the an-
BEBLOM, 5 29 ROEEE B 4D DHER L nual mean observed and corrected values of
ZKp the declinations at Memambetsu and Kakio-
T LEp=20 ICHRSL L 7efll, XUk LA LT Ka.

HLoEERY. T ok 1953 4513 0.3 TIRAT,
ik 0.1 YUTFT, MEIELLV23ThH55. 445
4D

:aoii;oﬁvﬁELr%&ahE%bunnw- i

FREREIWNELS D BEp OBEFLLIEVNLT D

b5 . 02 - -
DT LIRL & SEBBBOEGN, BEE(ICH

BeLEZTVBHTHY, bLLLREHHEOLZS K [ ]

TR X 5 I FiB TR 0.9 (FE) 721) #asHias

REEBY 53T i KEHTR 1.2, BB ol .

T 0.7 v Ty, RG2S Vi,
60° X D{EMREETIX, I —w v 3L - BEROBESR D

K& 2.0 iWiT 5. 0 MIRTERELIC L ot A
T, SHBL x D TRBOEINTHIF O 2 froFEE L 2 w
Tw3. ' i -

RIS R X OE OBy LT

H%. KEFH LR BEEORES 41 RicHRL : 24

fe. ZHICE B LARTHHO XS MRS L. '

T LB IC oV TIRIZIZHFIBAEN S 525, A% Fig. 41b. The relationship between the an-
K&, b b EREFLSNEVOTEEY 2k L nual mean observed and corrected values of
TH3H, EhT LREZFHD 2 ~ 3 {EDONKICHE - T the declinations at Kanoya and Kakioka. ‘

’ ._83_



Kyl
5% 7]
W

] N 2 1 N

13 8"'/’/w. Mb 5 D
Fig. 41c. The realtionship between the an-

nual mean observed and corrected values of
the declmatlons at Kanoya and Memambetsu

__; Mb-Ky o020
LTy

—{ Ka-Ky 042
! 625

—JMb-Ka 2%
© (130)

1955 60 65

The c;evfatibns in ordinates from the

Fig. 42.
linear relations in Fig. 4la, b and c. The
solid lines represent observed values and dot-
ted ones correted values.

0% 41 EO OMBENIETH 5. KDL S
BECH . FARTHEOEC j—g-;f—:ﬂ.ss,‘

jng=0.72 Ths. B4 EHTOLISEL I BER
ke

RThLZEZLLTRT, HbREV. ZOWFE -

MOMBERRL e, 5 40 HT DKp=20 M Uik
i, Zheh 1.36, 0.72 fF Licikd Ll - EROR
Bk LT, DKp=20 0L &OERHICE &Y ¥urie
LORGHTHS. ZOMTE SHMA 1Y PMELE
3.

B 42 I A BT ORAE L O & TR &
DELEF L. B 41 JoEBBIHOM, Al
EL7A oo FEHEHAERLTV5. ZORTIBE
T 5HEE 4 Mo TRLTHS. () Al

HE LICH T BHTh 5. RS AHONA &V,

WIENY: Mb-Ka 2 —0.8~0.7' {iix —0.3~0.4'
ThHBNR, WEFTSL —0.4~0.4', —0.2~0.2' L1
YINS BB

TN 5 ARTRRE,. @ 0 REE WIS
B, ZKp RHIELT—EOEICHRET S, LEENTRT
CREGEEMOFEIXZIE—EIC 5. Eic 1960 4
BB EECRAMCGRL TV AR, B

BT 1'/year OBIAK & VEBEELE LTH3.

‘0T, BAOKMERNZTE 1 HEESTE, Fh
EHEELIEL Y » 2T “BARERCBNE " BXKA
(BE 46° 38' N, #REF 142° 16' E) - {=JI| (RegE 37°

. 30'N, jEBF 126° 28' E) ¥ itd oD T, fAREK

BEVREB L TH. BRE» 6RO ETHH LR
RBEOTHENRDPLE BN, H1 ORTREEE
MBRic DB,

ol © ]
709 b (¢ -4 -
Nz '€
0.+ ]
Otowari
T o40f .
Loys -
g 30 C(924~u3)
D ‘5
$=37°30'N
20 (;wzx' 25 7
10 d .
" Linsen %-m
¢ 00 « .
w (/?24~¢5)
) y 1 i
30 40 S0 &0y 70 D

Kakioka,
Fig. 43. The relationship between the annual
" mean values of the declinations at Otomari
(Sakhalin), Zinsen (Korea) and Kakioka.

— 84 —



WREBO R, A, FVHMOED L NTYMOEBO RN 6 (F 1 #)— AWK

fes V Kidl
1924~1943 s .43 -
K T

- 26~ (= 1| Y
=M 1926~1943 Fm O

B, BEELEFCHE, HETikzeheh 32,
27 boiz Lo TZ 0BG ERICRD BTV
A. ,
IDZAHL 1960 X AERRMFIBEBTERVA, B
FAHL T Y ORVIRELELO BN ST LD
bbbl Exbhs. LIZKAL FFALO KR
1.43 ThHY, L Hfokd K& 1.30 Th3
Z LRBUREVC L TH B I LHE oK 0.84 i
DL, BERLHFAOKLS 10 ISEHRIRAE VD
ik, 1960 (£ 5 HilER LB EHERKAMEIZEL T
WBEHT, ZhEFLREOHBZ LTHS.

BEETRE 43 Ricki L {ZNOEFHM LR O
e DHE#EZRLE.

RICEREEEBRICANT, AFPHEOZ>DOFN

BioZiEkiz. BARKES /LA LR AFEGHO
FEB PO TELRIERIZRD S hitv. L
BEPIKE L 2OBENRERICE Y oFv. =
DHEE 4 RITRE L. '
:h&mzdo%&kéﬂ%?%k%5§®lﬁﬁm
A.
KF4 71 LRk B 5 L B Lo {bix—%
"+ .

KESGADE SICR, BYHHE LEXGEOBLIA
BRRY BB Y, ATISM0 MAER, ML

‘Table 4. The ratio of the variation of month-
ly mean value of declination at Memambetsu,
Kakioka and Kanoya

Year Mb/Ka ‘Ky/Ka
1052 - -
1953 1.30 -
1954 1.38 -
1955 (1.40) -
1956 ° 1.40 —
1957 . 1.20 _
1958 1.25 0.75.
1959 1.25 0.60
1960 1.42 0.80
1961 1.35 0.75
1962 1.25 0.82
i : : ..

Mean ! 1.35 0.75
1

Table 5. The mean values of ratio of the varia-
tion of daily, monthly and annual value of
declination at Memambetsu, Kakioka and

Kanoya.
ratio Daily  Monthly Annual
Mb/Ka| 1.36 1.35 1.76(1.30)
Ka/Ky | 1.39 1.3, (s1) 0.12¢0.29)
0.75
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Fig. 44. The variation of differences of mothly mean values 4 D (Mb-Ka) and
4D (Ka-Ky) of the declinations between Memambetsu, Kakioka and Kanoya
and their corrected values 4 D' (Mb-Ka),.;s and 4D' (Ka-K9)1.93 -
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Fig. 45. The variation of annual mean values
of the vertical intensity at Kakioka, 1952-
1962.
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Fig. 47. The deviations in ordinates from the
linear relations in Fig. 46a and b.
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‘Table 6, The mean values of ratio of the varia-
tion of daily, monthly and annual mean value
of vertical intensity at Memambetsu, Kakioka

and Kanoya.
Daily Monthly’ Annual
Mb/Ka 1.02 1.0 1.12s
‘Ka/Ky 100 1.0 L1
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Fig. 49. The secular variations of X Kp,X Kxq,
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1962.
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1952-1962.
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